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Managing Malignant Pericardial Effusion
ANTONIO C. BUZAID, MD; HARINDER S. GAREWAL, MD, PhD; and BERNARD R. GREENBERG, MD, Tucson

The involvement of the pericardium by metastatic tumors is not uncommon, particularly in patients
with lung cancer breast cancer, lymphomas, leukemias, and melanomas. There are five therapeutic
modalities for the treatment of malignant pericardial effusion, including pericardiocentesis, pericardial
sclerosis, systemic chemotherapy, radiotherapy, and surgical treatment. The optimal treatment selec-
tion is dependent principally on a patient's life expectancy; responsiveness of the tumor to chemo-
therapy, irradiation, or both; and whether or not cardiac tamponade is present at diagnosis. The
overall prognosis of patients with malignant pericardial effusion is primarily influenced by the extent
and histologic features of the underlying cancer Although this condition is usually incurable, a
reasonable period of useful palliation can be obtained in most patients.
(Buzaid AC, Garewal HS, Greenberg BR: Managing malignant pericardial effusion. West J Med 1989 Feb; 150:174-179)

T he development of a malignant pericardial effusion in
patients with disseminated malignancy is not un-

common. The incidence ranges from 5% to 53% in autopsy
and clinical studies and varies with the histologic diagno-
sis. '-8 Because most patients are asymptomatic, the incidence
is much higher in autopsy series.810 The most common tu-
mors to involve the pericardium are lung, breast, lym-
phomas, leukemias, and melanoma. They account for ap-
proximately 75 % of malignant pericardial effusions that are
clinically diagnosed. 0'-6 Nevertheless, any tumor can po-
tentially involve the pericardium and result in an effusion.17

Malignant pericardial effusion often has an insidious clin-
ical onset that can mimic the picture ofdisseminated carcino-
matosis. Occasionally pericardial involvement may be the
first clinical manifestation of an undiagnosed malignant tu-
mor. 18-23 Recognizing its presence is particularly important
because of the life-threatening potential of cardiac tam-
ponade. Furthermore, in a review of 55 patients with cancer
who had pericardial disease, Thurber and co-workers found
that pericardial involvement resulted in or contributed signif-
icantly to the cause of death in 85 % of patients.9 Thus, thera-
peutic interventions directed at controlling this complication
of malignancy can, if successful, result in prolonging sur-
vival. The overall survival and quality of life of patients with
malignant pericardial effusion is dictated primarily by the
histologic type and extent of the underlying malignant pro-
cess. For instance, in three recent large series where patients
were treated surgically or with pericardial sclerosis, those
with non-small-cell lung cancer had a median survival of
approximately three to four months, whereas those with
breast cancer had a median survival exceeding nine
months. 24-26

Because about 40% of patients with a symptomatic peri-
cardial effusion and an underlying cancer may have nonma-
lignant pericardial disease,27 determining the specific cause
is of critical importance.28 In this respect, special attention
should be given to those patients who have received prior

irradiation to the precordium because the treatment and
prognosis of radiation-induced pericarditis are notably dif-
ferent.29 33 The differential diagnosis should also include id-
iopathic pericarditis,34 drug-induced pericarditis,35 infec-
tion,36 hypothyroidism,37 and autoimmune disorders.3'38 In
this report we will not discuss the approach to establishing a
specific diagnosis but will focus on the management of pa-
tients with a known diagnosis of malignant effusion and out-
line a treatment plan.

Because criteria for response vary among series, a direct
comparison of the results of each therapeutic modality is not
possible. In the few larger series, however, the criteria out-
lined by Smith and associates were usually used.39 These are
as follows: a decrease or disappearance of pericardial effu-
sion lasting 30 days or more assessed by radiography and
clinical examination; an absence of symptoms of pericardial
tamponade for more than 30 days; and no requirement for
pericardiocentesis 30 days after the initiation of local or sys-
temic treatment. In more recent reports, echocardiography
has been included to augment the accuracy of evaluating
response.

Currently there are five major methods of treating malig-
nant pericardial effusion: pericardiocentesis, pericardial
sclerosis, systemic chemotherapy, radiotherapy, and surgical
treatment. The overall treatment plan depends on several
factors such as the presence of hemodynamic compromise,
the general medical condition of a patient, expertise available
at a particular institution, and the extent and histologic fea-
tures of the tumor. The last clearly has a major effect on the
prognosis.

Pericardiocentesis
The major indications for pericardiocentesis are to re-

lieve an impending cardiac tamponade and to palliate symp-
toms. It also provides important information in patients
without a confirmed diagnosis. For this purpose, pericardial
fluid should be sent for blood cell and differential counts,
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TABLE 1.-intrapericardial Tetracycline Sclerosis in the Treatment of Malignant Pericardial Effusion
No. of Patients Mean No. of Median Survival,

Source Improved/Total (9t) Instillations Required Recurrence days Side Effects

[ Davis et al, 198425 .................... 30/33 (90) 2.8 0 106 Fever in 12 patients; 1 episode of atrial fib-
(range 1-7) (range 28-704) rillation

Shepherd et al, 1985,59 198760 43/58 (74) 2.9 3 (5%) 168 Fever in 5 patients; pain in 9; transient atrial
(range 1-5) (range 30-1,149+) arrhythmia in 5; 1 patient had cardiac arrest

before tetracycline instillation

lactic dehydrogenase, total protein, and glucose values, and
cytologic study.4042 Although the results of cytologic study
are abnormal in about 80% of cases, an additional test that
appears to be useful is measuring the carcinoembryonic an-

tigen levels in the pericardial fluid.43
The standard methods of pericardiocentesis use a sub-

costal blind puncture or an electrocardiographically guided
procedure. Although these techniques may be appropriate in
patients with life-threatening cardiac tamponade, they are

associated with significant morbidity and mortality, in-
cluding arrhythmias; damage and perforation ofthe myocar-
dium; damage to the coronary, pericardial, or internal mam-
mary arteries, leading to hemopericardium, hemothorax,
and arteriovenous fistulas; pneumothorax; and, more rarely,
damage to the liver with leakage ofblood or bile. 34'44-47

Recently Callahan and associates described the use of
two-dimensional (2-D) echocardiographically directed peri-
cardiocentesis.4849 They reported 132 consecutive proce-
dures carried out in 117 patients. Complications were usu-

ally minor and never fatal. In one patient who previously had
a right pneumonectomy for lung cancer, a symptomatic
pneumothorax developed during the infiltration of a local
anesthetic, while another had vasovagal syncope during
needle insertion and refused to continue the procedure. In
two patients, the right ventricular cavity was entered with a

small sheathed needle (16 gauge), but the procedure was

completed in both without complications.49 Similar results
have been obtained by Clarke and Cosgrove using real-time,
echocardiographically guided pericardiocentesis.50 In con-

trast to these data, complication rates of pericardiocentesis
using either the blind or electrocardiographically guided
techniques have been in the range of7% to 15%, with a

mean mortality rate of 6% (range 0% to 19%) in five large

series. 4 Furthermore, the 2-D echocardiographically
guided pericardiocentesis can be used in patients who cannot
assume a supine position because of dyspnea. In this group of
patients, the pericardiocentesis can be done with the patient
sitting upright. Another advantage of echocardiographic
guidance is that it may occasionally show tumor masses infil-
trating the myocardium or protruding from the pericardium
or the epicardium into the echo-free space of the pericardial
effusion, thus further supporting its malignant origin.5 1-54
For these reasons, whenever possible, it should be the proce-
dure ofchoice for pericardiocentesis.

Although pericardiocentesis alone can produce pro-
longed palliation in some patients,5556 additional therapy is
usually necessary to ensure adequate control in most pa-
tients, particularly in those with a relatively long life expec-
tancy.

Pericardial Sclerosis
Despite the wide acceptance and considerable experience

with sclerosing agents in the treatment of malignant pleural
effusion,57 their use in patients with malignant pericardial
effusion is much more limited.

The largest published experience has been with tetracy-
cline, originally reported by Davis and co-workers.58 Both
their series25 and the University of Toronto's recent up-
date59'60 are summarized in Table 1. The most important
steps of this technique are described in Table 2. The overall
results of both series were similar, with high efficacy and rare
recurrences. Three instillations of tetracycline were usually
required for optimal results. Although the reported compli-
cations were generally minor, in the Toronto series one pa-
tient had a cardiac arrest before the tetracycline instillation.
To prevent major complications, the insertion of the pericar-
dial catheter should always be done in an intensive care unit.
The patient can then be transferred to a general medical
ward, but special attention should be directed at accurately
recording the pericardial drainage, analgesia, and moni-
toring of possible cardiac arrhythmias. The mechanism of
action of tetracycline is still not completely understood.
Analogous to the situation with malignant pleural effusions,
it has been speculated that tetracycline can destroy mesothe-
lial cells because of its high acidity (pH 2.0 to 3.0) leading
to an inflammatory process and consequent pericardio-
desis.61 62

Many other agents have been used for pericardial scle-
rosis including mechlorethamine hydrochloride, 5-fluoro-
uracil, bleomycin sulfate, thiotepa, quinacrine hydrochlo-
ride, talc, and radioactive gold.5663.68 It is difficult to assess
their efficacy because their use has been described princi-
pally in case reports.

Although the best indications for intrapericardial tetracy-
cline sclerosis are not clearly defined, its application has
increased significantly in the past few years, especially in
institutions where the availability or experience with the sur-

TABLE 2.-Technique for Tetracycline Sclerosis of
Malignant Pericardial Effusion

Do echocardiographically guided pericardiocentesis with an 18-gauge
catheter using a standard subxiphoid approach*

Connect the catheter to a Hemovac suction system to drain for 12 to
24 hours

Repeat echocardiography to check if the pericardial sac is "dry"
(optional)

Instill 5 ml of 2% lidocaine hydrochloride mixed in 10 ml of normal
saline solution 20 minutes before tetracycline instillation

Preadminister medication-50 to 75 mg meperidine hydrochloride
intravenously or equivalent narcotic-before sclerosis procedure

Instill 500 to 1,000 mg of tetracycline mixed in 20 ml of normal
saline solution into the pericardial sac

Clamp the catheter for 2 hours following tetracycline instillation, then
allow it to drain to the Hemovac system

Repeat the procedure every 24 to 48 hours until the net percardial
drainage is 25 ml or less in 24 hours

Repeat echocardiography before removing the catheter to exclude
loculation
This is best done in a critical care area with the availability of electrocardiographic

monitoring and resuscitative equipment.
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gical management of malignant pericardial effusion is more
limited. Regardless, we strongly favor the use of pericardial
sclerosis in the following cases:

* Patients who present with cardiac tamponade or a sub-
stantial symptomatic pericardial effusion who require urgent
pericardiocentesis to relieve an impending tamponade. In
these patients, the catheter used for pericardiocentesis
should be left in place for subsequent pericardial sclerosis.

* Patients who do not have either chemotherapy- or

radiotherapy-sensitive tumors, especially those who are poor

surgical candidates.

Systemic Chemotherapy
Although data concerning the role of systemic chemo-

therapy in the treatment of malignant pericardial effusion are

limited, they do suggest that cytotoxic therapy may be effec-
tive in chemotherapy-sensitive tumors such as lymphomas,
leukemias,8 6971 and occasional solid tumors.72 73

Acquatella and colleagues used echocardiography to pro-
spectively evaluate 32 patients with non-Hodgkin's lym-
phomal and showed that 17 (53 %) had pericardial effusions.
Of these, four patients with lymphoblastic lymphoma and
extensive mediastinal involvement had clinical and echocar-
diographic signs of cardiac tamponade. Most patients were

treated with CHOP-cyclophosphamide, doxorubicin hydro-
chloride, vincristine sulfate, and prednisone-or modified-
CHOP chemotherapy. The four patients with cardiac tam-
ponade had an initial pericardiocentesis and, in addition to
the chemotherapy, received palliative irradiation to the medi-
astinum. Of the 17 patients, 12 (70%) had complete disap-
pearance of the pericardial effusion, including the 4 patients
with cardiac tamponade. Although the follow-up period was
short, the presence of a pericardial effusion had no effect on
overall survival rates (70% with and 68% without pericar-
dial effusion alive at one year).

Reynolds and Byrne73 reported on three patients with
malignant pericardial effusion due to breast cancer in whom
control of the effusion was achieved with a single pericardio-
centesis followed by intensive systemic chemotherapy. No
patient required reaspiration or any other form of local treat-
ment.

Recently Mufti and associates reported the efficacy of
antileukemic therapy in four patients with malignant serous

effusions due to acute monocytic leukemia.69 Of these, one

patient had pericardial effusion and had pronounced im-
provement with systemic chemotherapy alone.

Despite the paucity of published reports regarding the use
of systemic chemotherapy in managing malignant pericardial

effusion, the limited information available supports its use

in previously untreated patients with highly chemotherapy-
sensitive tumors. It can be used alone if there is no evidence
of tamponade or combined with pericardiocentesis if tam-
ponade is present.

Radiotherapy
The use of cardiac irradiation alone in the management of

malignant pericardial effusion has received little attention in
the literature. There are two published series of external
irradiation, and their results are shown in Table 3.7475 As

expected, radiotherapy was particularly effective in tumors
known to be radiosensitive such as Hodgkin's disease, non-

Hodgkin's lymphoma, acute and chronic leukemia, and
breast cancer.

A different form of radiotherapy was reported by Martini
and co-workers from the Memorial Sloan-Kettering Cancer
Center (New York)78: 28 patients with malignant pericardial
effusion were treated by the intrapericardial instillation of
radioactive chromic phosphate (32p). Of these, 20 had no

further problems with pericardial effusions after the initial
tap and 32p instillation. Eight required one additional peri-
cardiocentesis one to five months later. Despite its apparent
efficacy, this technique has been practically abandoned be-
cause of difficulty in handling the radioactive material, the
expense, and the availability of other techniques capable of
producing similar results.66

Radiotherapy is often recommended for patients with ra-

diosensitive tumors such as lymphomas and leukemias.39'66
However, because these tumors are also responsive to initial
chemotherapy8' 6971 and the malignant pericardial effusion
usually represents a manifestation of widely metastatic dis-
ease, chemotherapy should precede radiotherapy if feasible.
We recommend cardiac irradiation primarily in two clinical
situations:

* Patients refractory to chemotherapy and who have
radiosensitive tumors-such as lymphomas, leukemias,
small-cell lung cancer, testicular cancer.

* Patients for whom sclerosis or a pericardial window
fails and who are poor candidates for a second invasive pro-

cedure-that is, a second pericardial window or pericardial
sclerosis-especially those with radiosensitive tumors.

Surgical Treatment
In the past five years, the surgical treatment of malignant

pericardial effusion has become more popular, with more

than 200 cases having been reported.24,79-90 The results of
recent surgical series are summarized in Table 4. Most pa-

TABLE 3.-Treatment of Malignant Pericardial Effusions With Radiotherapy Alone

No. of Patients Duration of
Source Histologic Diagnosis Improv/ed/Total () Improvement, mo

Terry and Kligerman, 197074 ...........Hodgkin'Is disease 4/4 (100) . ....2,* 9, 12, and 25
Lymphoblastic lymphoma 1/1 (100) lo*
Chronic myeloid leukemia 1/1 (100) lo*
Lymphosarcoma 1/1 (100) 1*

Cham et al, 197575
........... Breast carcinoma 11/16 ( 69) . ...2-36 (median 4)

Lung cancert 2/7 ( 28) 1 and 9
Lymphoma and leukemia 6/7 ( 86) 2-4
Miscellaneous 4/8 ( 50) 1-4

*All patients died without evidence of recurrence of the pericardial effusion.
tHistologic subtype not specified.
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tients underwent a pericardial window, usually done with the
patient under general anesthesia. In general, surgical treat-
ment was effective and recurrences were rare. Early deaths
after the operation (within 30 days) were usually due to the
underlying cancer and were not uncommon. This empha-
sizes the importance of suitable patient selection with special
attention to the prognosis ofthe underlying malignant tumor.

The surgical treatment of malignant pericardial effusion
may be accomplished with a subxiphoid approach, a left
anterior thoracotomy, or a median sternotomy. Although
treatment selection is strongly influenced by the experience
with each procedure at a particular institution,'9 the sub-
xiphoid approach should probably be the procedure ofchoice
because, compared with the other surgical modalities, it is at
least as effective and can be done using local anesthesia with
overall lower morbidity and mortality.82'91 On the other
hand, a left anterior thoracotomy, which is still the predomi-
nant approach in certain institutions, has the advantage of
allowing better exposure of the pericardium and can yield a

larger amount of material for diagnostic studies. Neverthe-
less, it should be reserved for patients who are good surgical
candidates because it requires general anesthesia and is asso-
ciated with higher morbidity.79 In this setting, to prevent
hypotension from the induction of anesthesia, it is recom-

mended that these patients undergo pericardiocentesis before
the operation.

Technically, the subxiphoid pericardial window is a rela-
tively simple procedure that can even be done with the patient
in a semisitting position in patients who cannot lie supine
because of dyspnea. The major steps involved in this tech-
nique are shown in Figure 1. Relative contraindications for a
subxiphoid approach, particularly if using local anesthesia,
include extreme obesity, a narrow costal angle, and a pre-

vious midline abdominal operation.86
Patients with constrictive pericarditis represent a distinct

group. Constrictive pericarditis may be due to extensive tu-
morous thickening of the pericardium or irradiation to the
precordium. In both cases, an extensive pericardial resection
through a median sternotomy is probably the best approach
in view of the high incidence of late constrictive pericarditis

in cases managed with a simple pericardial window.24 80 Be-
cause extensive pericardial resection is associated with sig-
nificant morbidity and mortality, however, it should be indi-
cated with caution in patients with a poor prognosis and
active malignancy and reserved principally for those with
radiation-induced constrictive pericarditis who are probably
cured oftheir cancer.79

The following are the major indications for surgical inter-
vention:

* Patients with malignant pericardial effusion and antici-
pated long survival, particularly those for whom irradiation,
pericardial sclerosis, or both, have failed.

Figure 1.-The subxiphoid technique for creating a pericardial
window is shown. A, A midline incision is done. B, The xiphoid pro-
cess is removed to provide maximal access to the substernal space.
C, The pericardium is grasped with clamps and a window is created.
D, A thoracic catheter is inserted along the inferior aspect of the
pericardium.

TABLE 4.-Surgical Treatment of Malignant Pericardial Effusion
No. of Patients Who

No. of Patients No. of Succumbed to Cancer Within
Source Improved/Total (46) Recurrences(96) 30 Days After Operation Comments

Piehler et al, 198524 ......... 70/72 ( 97) 3 ( 4)* 14 (20) 3 recurred at 2.5, 3, and 3.5 months; 23% alive
at 1 year

McKenna et al, 198579 ...... . 44/49 ( 90) 3 ( 7) 7 (14) 44 underwent pleuropercardial window
Miller et al, 198280 ...... .... 26/26 (100) 0 3 (11) 3 who died early all had lung cancer; 19 had

breast cancer with 15 alive > 1 year
Gregory et al, 198581 ..... ... 18/25 ( 72) 3 (17) At least 3 (16) 3 recurred at 4, 5, and 6 months
Ghosh et al, 198582 ...... ... 20/20 (100) Not stated Not stated Some patients had the procedure under local

anesthesia
Hankins et al, 198083........ 17/17 (100) 0 6 (35) 2 alive at 8 and 21 months
Osuch et al, 198584 ........ . 12/12 (100) 0 Not stated Average survival was 6.7 months
Little et al, 198485 ......... . 6/6 (100) 0 4 (67) All received irradiation to the pericardium after the

procedure; 2 alive at 9 and 11 months
Prager et al, 198286 ........ . 5/6 ( 83) 0 Not stated 5 deaths occurred within 43 days after operation
Alcan et al, 198287 ......... . 5/5 (100) 0 Not stated 2 patients died in hospital; 3 patients also had

tetracycline sclerosis
Hill and Cohen, 197088 ...... . 3/4 ( 75) 1 (33) 0 1 recurred at 13 months; 2 patients received

irradiation to the pericardium after the operation
Berman et al, 198489 ..... ... 3/3 (100) 0 0 Procedure done using local anesthesia
Liepman and Goodlerner, 198190 . 2/2 (100) 0 0 Both patients had acute leukemia

*Two cases that recurred within 4 weeks were considered primary failures-and not recurrences in this analysis.
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* Patients with an underlying malignant tumor and a
pericardial effusion who may have benign pericardial dis-
ease, such as radiation-induced pericarditis.

* Patients with pericardial effusion, probably malignant
in nature, who lack adequate histologic confirmation of ma-
lignancy, and a tissue diagnosis is otherwise difficult to ob-
tain.

* Selected patients with a long life expectancy and con-
strictive pericarditis due to tumorous involvement of the
pericardium and patients with radiation-induced constrictive
pericarditis.

Conclusions
The literature regarding the management of malignant

pericardial effusion is still limited. Major treatment options
include pericardiocentesis alone or more often combined
with another modality such as pericardial sclerosis, systemic
chemotherapy, cardiac irradiation, or surgical treatment.
After the diagnosis of a malignant pericardial effusion is
firmly established, a treatment approach should be outlined
taking into consideration the patient's life expectancy,
whether or not the tumor is sensitive to chemotherapy or
radiation therapy, and whether or not the patient presents
with cardiac tamponade.

Because of the relatively small size of most series, the
heterogeneous study population, not infrequently the con-
comitant use of multimodality treatment, and varying cri-
teria for a clinical response, stringent recommendations
concerning the optimal use of each therapeutic modality are
not possible. The treatment selection especially between
sclerosis and a pericardial window is also influenced by the
experience with each therapeutic modality at a particular
institution.

Our suggested approach to managing malignant pericar-
dial effusion is as follows:

* Patients with a symptomatic, malignant pericardial ef-
fusion, a long life expectancy (more than three months),
without cardiac tamponade, whose tumor is not very sensi-
tive to chemotherapy or radiotherapy, such as non-small-cell
lung cancer, and who are good surgical candidates may be
considered for an elective subxiphoid pericardial window.
We would emphasize that this recommendation is dependent
on the availability and experience with this surgical approach
at each institution. A suitable alternative would be pericar-
dial sclerosis, which, in fact, is the preferred approach in
many institutions regardless of the surgical condition of the
patient. If cardiac tamponade or significant symptoms are
present at diagnosis, pericardiocentesis with subsequent
sclerosis using the same catheter is the best initial approach.
Pericardial sclerosis should also be considered for those who
are poor surgical candidates, such as patients with severe
chronic obstructive pulmonary disease.

Patients with malignant pericardial effusion, no prior
chemotherapy, and who have chemotherapy-sensitive tu-
mors (lymphomas, leukemias, small-cell lung cancer, or
testicular cancer) should receive systemic chemotherapy. If
significant symptoms or cardiac tamponade is present, a
pericardiocentesis to relieve symptoms should precede the
chemotherapy. Radiotherapy should be considered if chemo-
therapy fails to control the effusion.

Patients with malignant pericardial effusion and a short
life expectancy (a month or less) should probably undergo

only pericardiocentesis. If frequent pericardiocenteses be-
come necessary, sclerosis should be considered.

* Patients with a history of malignancy who may have
benign pericardial disease that cannot be diagnosed by other
means, or those with a probable malignant pericardial effu-
sion but who lack histologic confirmation of the type of ma-
lignancy and there is difficulty in obtaining a tissue diagnosis
from other sites should undergo an operation for diagnosis
and treatment.

In choosing a therapeutic plan, it must be remembered
that the overall prognosis of patients with malignant pericar-
dial effusion is primarily dictated by the histologic type and
extent of the underlying cancer. Except for a few malignant
diseases such as lymphomas and leukemias, involvement of
the pericardium virtually always reflects incurability. Never-
theless, a nihilistic attitude towards the management of ma-
lignant pericardial effusion is not justified because for many
patients a reasonable period of meaningful palliation can be
obtained.
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